Theory
In their efforts to uncover To explain evolutionary processes at the organizational level, population ecology typically has focused on the level of the population or sector to the population to which a single organization belongs. A population comprises organizations sharing a common form, strategy or template, making them respond in similar ways to environmental forces (Hawley, 1950) . It is dependent upon distinct combinations of resources supporting them. Each one of which of these combinations of resources constitutes a different niche, i.e., namely a set of "social, economic and political conditions that can sustain the functioning of organizations that embody the form" 1 (Hannan & Carroll, 1992: 28) . As a consequence, given their interdependence in performance, organizations sharing these conditions elements are more prone to develop competition.
Population ecologists trace this interdependence to processes of legitimation and competition that shape the vital rates of a given population. From this perspective, an organization obtains legitimation the very moment it is considered to posses a genetic code socially organized (Meyer & Rower, 1977) . When a new organizational form appears on the market it generally lacks this legitimizationrecognition. For instance, customers and suppliers need to be taught and guided, employees instructed about the production process and the institutional while the environment in general is subject to time compression diseconomies before it needs time to becomes aware of the new form's presence of these new organizations (Carroll & Hannan, 2000) . The effect of this process over time is to stimulate the founding of new organizations thus gradually augmenting the sheer number of peer firms present. and then to increase the density of the population.
On the other hand, competition inside a population originates from the growing number of potential bilateral competitors (Hannan & Freeman, 1987) . More precisely,
"the action of all on the common supply gives rise to a reciprocal relation between each unit and all the others, if only from the fact that what one gets reduces by that amount what the others can obtain … without these elements of indirection, that is unless units affect one other through affecting a common limited of supply, competition does not exist" (Hawley, 1950: 202) . Competition -which stems from the growing presence of multiple organizations -has a negative impact on the survival rate of incumbents, thus so decreasing the density of the population (Hannan & Freeman, 1989) . The analysis of these processes has been largely restricted to regional or conducted by focusing on the national populations thus disregarding unobserved heterogeneity. assuming the latter as a homogeneous entity.
Starting with Carroll & Wade (1991) , the spatial dimension has been the object of increasing attention. In their study of the American brewing industry, Carroll & Wade found the strongest effects on founding at local level and advance the hypothesis that competition operates at a different level for foundings than for mortality. Geographical location has been investigated as a source of heterogeneity among organizations within a given population ever since. In particular, two streams of research have developed, one mainly focused on manufacturing industries, to other on service industries. It is worth 1 A form is the group of skills that permit organizations to transform inputs into output (Hannan & Freeman, 1977) .
noting that, depending on the nature of the industry, processes of legitimation and competition may unfold at different levels.
Several studies have concentrated on manufacturing industries. In their paper on the European automobile firms Hannan et al. (1995) found that legitimation tends to flow across countries, whereas competition occurs locally. On the other side, recent studies have tried to explore the same issues inside service industries. In his study of rural cooperative banks in Italy, Lomi (1995) showed how different segments of the population respond heterogeneously to competitive and institutional processes. These results support differences in strength between estimates based on local versus those relying on non-local specifications of density. While no real "difference in legitimation was found across models based on local and non-local specification of density, competition is seven times stronger at the regional than at the national level " (1995: 137) . Yet, expressly investigating multi-level density-dependence processes, Lomi (2000) in his study on the Danish commercial banks in the period 1846-1989, found weak support to this theory. In particular, he showed that for the city of
Copenhagen the founding rate of commercial banks decreases as national density increases. He then concluded "this result is not consistent with the claim that legitimation tends to operate on a broader scope than competition and indicates the need for a more detailed understanding of the specific kind of legitimation that might be driving density dependence… " (2000: 455) . In a similar vein, Greve (2000) has emphasized that what mattered for the evolution of the population within each area is local density. The effect of densities tends to be stronger at local than non-local level. Evidence on spatial density dependence was offered for the Tokyo banking industry and the spatial reach of this effect was found to be limited (Greve, 2000: 21) . Consistently with these findings we hypothesize: Hedstrom (1994) found that mobilization processes across the country were highly contagious. In particular, "spatial properties and network densities are likely to influence considerably both the speed of a mobilization process and the success of a movement in organizing the relevant population " (1994: 1176) . In his study on the diffusion of a market position in the US radio broadcasting Greve (1996) argued that the adoption of a particular strategy can spread contagiously among organizations. One the main findings of the paper is that "a strong baseline contagion effect was in operation in the spread of the Soft AC format and the stations with relatively low inertia were likely adopters of the format" (1996: 52). With respect to the diffusion of innovation, Rogers (1995) maintained that its adoption depends on the perceived number of actors who have already adopted the same innovation. Processes of diffusion can be stimulated by social interactions among these actors, especially when such interactions are based on trust and mutuality. In light of the foregoing discussion, we hypothesize:
H2: In service industries neighboring areas have a positive influence on the founding rate in the focal area
Should H1 be supported, we believe that some interesting strategic implications might be derived. Shifting the level of analysis from the population to the sub-population allows us not only to treat the former as a spatially heterogeneous entity, but also to address issues of temporally heterogeneity at the same level. In particular, the combined examination of the spatial and temporal dimensions seems to be critical first to establish the timing of entry and then to estimate the survival rate of a new organization.
Although research in strategic management has tried to delve into this fundamental issue, in general the focus has been placed on first mover-related advantages. Porter (1980) , for instance, has emphasized how the cost of entry into a strategic group is affected by the timing of entry 3 , which is contingent on both the type of industry and the specific phase of its life cycle. Several authors have underscored that timing of market entry is correlated with firms' subsequent performance (Hofer & Sandberg, 1987; Sandberg, 1986) . Strong empirical association has been found between order of market entry and market share. Abell (1980), Porter (1980) and Thompson & Strickland (1987) local clientele" (Maister, 1993: 330) .
However, this literature does seem to account for the contemporaneous effect of spatial and temporal heterogeneity on the timing of entry. On the contrary, we believe that valuable insight might stem from looking at local clocks to decide when and where to enter. So long as density dependence processes tend to be essentially local, the very same processes might start at different points in time, varying from area to area. Thus, a newly founded organization is more or less likely to survive depending on whether the subpopulation to which it ends up belonging is going through a phase of legitimation or competition. Since temporal heterogeneity implies age differences among subpopulations, any entry decision, particularly in fragmented industries, should be made in light of the type of phase a sub-population is experiencing at a given point in time.
Therefore, we hypothesize:
H3: In service industries there is an inverse U-shaped relationship between local age and founding rate in the focal area

Data
The data used in the paper cover the entire population of Dutch accounting firms during the period 1880-1986 (Pennings et al., 1998) . Since the first firm was founded in 1880 there is no problem of "left-truncation". Data were collected with one-to five-year intervals. Therefore, we observe foundings within those time intervals. The complete industry comprised 2646 firms over the 106-year period. However, firms founded between 1986 and 1990 were not included in the analysis because they could not be identified as either right-censored or as having dissolved.
To explore the impact of both the temporal and spatial dimensions on the founding rate, following Lee & Pennings (2000) we divided the overall population of accounting firms into 11 sub-populations -each corresponding to a different province. In particular, we assume the latter to represent a distinct selection environment where processes of legitimation and competition take place.
Data mostly consist of individual firms. Given their small size, firms tend to operate at local (province) level and their critical resources (essentially, clients) tend to be local as well. This is particularly relevant in service industries where the client-firm relationship -especially for small, individual firms -is more likely to be local (Maister, 1993 
Variables
In our model the independent variables refer to spatial density dependence, social contagion and temporal heterogeneity. With respect to spatial density dependence, we tested our first hypothesis (H1) by creating two variables, density (dpr) and density squared (dpr2), to account for processes of legitimation and competition at the province level. As to our second hypothesis (H2), social contagion was measured by a variableneard -consisting of the sum of the density of neighboring provinces and capturing processes of influence spilling over from these areas. We also squared the same variable -neard2 -to verify the non-linear effect of this influence.
Our third hypothesis (H3) on the influence of temporal heterogeneity among different sub-populations was tested by including in the model a variable -agep -for the age of the industry at the province level. A square term -agep2 -was also created to test the curvilinear effect of local clocks on the processes of legitimation and competition at the same level.
Drawing from Pennings et al. (1998) Finally, to control for differences at the province level, on the one hand the we used the number of inhabitants in each province -inhab -to capture diversity in growth opportunities. On the other hand, we controlled for unobserved heterogeneity by including fixed effect for each of the 11 provinces.
Model and method of analysis
One of the peculiarities of investigating the process of founding inside a population is linked to methodological issues. As by definition an organization does not exist before its birth, competencies and skills at firm level are not measured by independent variables. Thus, the industry represents the appropriate unit of analysis. In and a vector z that contains controls measured at different level of aggregation. The model is of the log-quadratic type:
As suggested by Hannan and Freeman (1989) , the birth of new firms in a population can be modeled as an entry process. If we imagine that the cumulated number of founding in the industry at time t can be expressed by Y(t), the stochastic process of entry can be defined as {Y(t)⎪ t<=0}. The baseline parameter is represented by the rate of arrival at the state y+1 at time t. The latter could be described as a rate of transition:
The Poisson regression offered the most appropriate solution for studying dependent variables taking integer values. For this reason, in the past it was the usual tool for considering these processes. This model is continuous and assumes that the rate of arrival is independent of the preceding pattern: if the rate at which the organizations enter the industry follows a distribution of Poisson type, the rate of entry y+1 at time t is assumed to be constant, h y (t) = h. Yet, if the arrival rate is dependent on density the model in its pure formulation is not appropriate. Thus, it is necessary to specify the covariates upon which the parameter h may be dependent. Since h has been constrained not to take any negative value, it is usual to define h as an exponential function of x variables:
Such a model implies that the arrival rate within the population not only follows a
Poisson distribution, but also this probability law:
For the data collected for this paper the year represents the unit of interval. Since data were collected at different time intervals (Pennings et al., 1998) , this probability law is supposed to capture the flow of entry into a given population in each of those intervals.
Under the assumption that the process of foundings follows a Poisson distribution the main problem to be dealt with is represented by overdispersion, which may emerge when the variance of the data is constrained to be equal to the mean. Although this problem does not affect the coefficient estimates, however, standard errors might be underestimated and therefore chi-squared values overestimated (Allison, 1999) . A common solution to this problem is to use a different model, more precisely a negative binomial regression. It is worth noting that a negative binomial model is nothing but a generalization of the Poisson. The only difference is given by the inclusion of a disturbance term inside the [c] in order to correct for overdispersion:
The underlying assumption of the model is that the dependent variable Y follows a
Poisson distribution with expected value h t , conditional on the error term ε t . Finally the value of exp ε t is supposed to follow a standard gamma distribution.
Since the empirical specification followed in the model does not account for all possible factors determining the founding of a new firm over the observed period, it is necessary to control for those factors not contemplated in the model. Therefore, to correct for the bias resulting from omitted explanatory variables at the province level, we included fixed effects for each of the 11 provinces in our model (Allison, 1999) .
Moreover, the entry at a given time interval is not completely unrelated to the time of entry in previous periods. To deal with auto-correlation in time series of event counts we used the Generalized Least Squares Estimation method (Carroll & Hannan, 2000) . This estimation procedure has become very popular in the last years among researchers that need to consider nonlinear regression models for count response data (for a deep discussion, see Barron, 1992) . The value of the estimates has been obtained using this method inside SAS version 8.0.
Results
In this section we show the results of the models we estimated to test our hypotheses. The first model in Table 1 tests the classical population ecology hypothesis of density dependence processes at national level. Whereas the first order effect of density measuring legitimation is highly significant, the second order effect measuring competition is in the expected direction but non-significant at .05 level.
-----------------------------
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In light of these results, the second model tests H1 that in service industry density dependence processes operate at local level. The value of the Log Likelihood in model 2
clearly shows that the model with the variables measuring legitimation (dpr) and competition (dpr2) fits the data better at province than at national level (χ 2 [L 2 ⎟ L 1 ] = 30.38 with p-value <.0001 for 2 degree of freedom). The results strongly support our hypothesis on spatial density dependence in service industry. In particular, each 1-unit increase in the national density increases the probability of founding of a new firm in the focal province by approximately 1% (exp 0.0097). By contrast, each 1-unit increase in the density at the province level raises the probability of founding a new firm by more than six times (exp 0.0625 = 6.5%).
The non-significance of dtot2 suggests that, consistently with previous work (Lomi, 1995; Carroll et al., 1997) , competition is primarily local. As legitimation at national level -though weaker than at province level -is significant, we decided to explore whether social contagion molded of evolution of each sub-population. Although the sign of the coefficient of neard in model 3 is in the expected direction, the effect is significant only at .10 level. Since the dynamcs of this effect might not be linear, drawing from
Greve (2000), we estimated a model with a quadratic term for the sum of the density of neighboring provinces (neard2). Not only does model 4 fit better the data (χ 2 [L 4 ⎟ L 3 ] = 22.96 with p-value <.0001 for 1 degree of freedom), but both the coefficient estimates for neard and neard2 are strongly significant. Nevertheless, the effect of local density dependence remains highly significant and the magnitude of dpr and dpr2 is much larger than neard and neard2. This can be intuitively understood by looking at Exhibit 1. All the numeric values used to plot the graph have been generated from the coefficient estimates of the variables in model 4 in Table 1 . Based on these estimates, the multiplier of the founding rate for dpr and dpr2 reach its maximum when the sub-population's density is at 75. At that value the founding rate increases more than 11 times the rate when N=0. This finding confirms the importance of the legitimation process for each sub-population. The value of the multiplier of the founding rate reaches its maximum at λ*=11.8. This result is consistent with Hannan' and Carroll's (1992) study on Manhattan Banks where λ*=10.
Evidence suggesting how local density dependence effects tend to dominate over those due to social contagion is given by the difference in magnitude between the value of the multiplier of the founding rate for dpr and neard. In particular, in the latter case the maximum is reached at value λ*= 4.8 that is less than half that found at the subpopulation level. The results of the analysis only partly support H2.
Whereas all these models have been estimated to test whether spatial dimension may be seen as a source of heterogeneity among sub-populations, in model 5 we included two new variables -agep and agep2 -to test the temporal dimension of this heterogeneity (H3). Adding these components of diversity among sub-populations improves significantly the fit of the model (χ 2 [L 5 ⎟ L 4 ] = 33.4 with p-value <.0001 for 2 degree of freedom). In particular, for each 1-year increase in the age of the subpopulation the number of new founding raises by 3.7% (exp 0.0369). The effect of subpopulation's age on founding tends to increase till age of 32 years (-0.0369/2*(-0.0552)), after which it starts to decline. Therefore, H3 is confirmed. Finally, the coefficient estimates for the control variables in model 5 -the model with the best fit -are largely consistent with those in Pennings et al. (1998) .
Conclusions
The purpose of the paper was to demonstrate how heterogeneity within a given population can be ascribed to the contemporaneous influence of the spatial and temporal dimensions. Starting with Carroll & Wade (1991) some recent contributions have investigated the lack of homogeneity among organizations facing distinct selection environments inside the same industry. To date the most promising stream of research is that related to the multilevel density dependence theory. Following this theory, legitimation and competition are supposed to operate at different levels of analysis: the former tends to flow across borders, whereas the latter occurs locally. Although these results seem to be robust when different countries are compared, the same does not entirely hold true when the level of analysis is shifted to a single country. Moreover, most of the findings refer to manufacturing industries (Hannan et al., 1995; Hannan, 1997; Torres, 1995) . On the contrary, for service industries results are more controversial (Greve, 2000; Lomi, 2000) .
In spite of the growing importance of service industries in modern economy, less attention has been drawn to their examination relative to the manufacturing ones. At a deeper analysis, the very same nature of service industries may partly explain some of the inconsistencies in the results observed in the literature. As already pointed out, professional works build their survival on the customization of their products (Maister, 1993) . This circumstance, along with the fragmented nature of these industries (Porter, 1980) , suggests the importance of examining processes of legitimation and competition at a less aggregate level than the industry as a whole.
The results of our analysis of the Dutch accounting industry, during the period 1880-1986, clearly confirm spatial density dependence theory (Greve, 2000) . More precisely, they are consistent with the hypothesis of spatial heterogeneity among sub-
populations. Yet, our findings emphasize the role played by temporal heterogeneity in shaping the dynamics of density dependence processes at the sub-population level.
In particular, we demonstrate how several distinct clocks can be identified within the same population. This circumstance seems to have interesting implications from a strategic standpoint.
In this respect, it is worth noting that a service industry is less likely to experience the stages of the life cycle typical of many manufacturing industries (Klepper, 1997) .
While the services offered by a single firm may become obsolete over time, the industry is less likely to face the same problem. This can be partly ascribed to the fact that the demand for auditing services remains relatively stable over time. Moreover, technological advancement -one of the most critical sources of obsolescence in many manufacturing industries -seems to be less relevant in several service industries. Finally, the lack of a dominant design and the limited availability of economies of scale induce service industries to be fragmented (Porter, 1980) . Therefore we argue that, if the evolution of a service industry does entirely conform to the pattern of the industry life cycle and processes of legitimation and competition tend to be essentially local, any entry decision should be made in light of the type of phase a sub-population is experiencing at a given point in time. Our results suggest that a newly founded organization is more or less likely to survive depending on whether the sub-population to which it may end up belonging is going through a phase of legitimation or competition.
The findings of this paper might complement literature on first-mover advantage.
Whereas several studies have stressed how pioneering entrants are more prone to enjoy sustainable long-term advantages (Abell, 1980; Lieberman & Montgomery, 1988; Thompson & Strickland, 1987) , the latter might be available to later entrants so long as density at the sub-population level is still growing -which means that competition for scarce resources has not started as yet. Furthermore, several studies have emphasized that organizations benefit economically from being located in efficient positions. Different mechanisms can determine positive co-location externalities: economies of information and communications arising from social relations (Scherer, 1984) , an extended division of labor, common labor markets and knowledge spillovers (Saxenian, 1994) . All these factors presumably enhance the survival chance of firms in these locations. However, in strategic terms, with competition increasing over time the probability of a firm to survive is contingent on the timing of entry into the sub-population.
Despite evident limitations, the multilevel analysis conducted in this paper has shown how restricting the examination of evolutionary processes to the national population may obscure that the latter are often better observed at a lower level. This seems to be particularly important in service industries for the reasons explained before.
In our opinion, one of the most interesting implications of the present analysis is the attempt to identify the drivers of macro-evolutionary processes with micro-decisions. The overall spectrum of these decisions -entry, competition or collaboration -cannot be fully captured by simply looking at foundings. Thus, a multi-level analysis seems to be promising for studying mortality rates within populations. 
